Polo-like kinase-2 is required for centriole duplication in mammalian cells.
Centriole duplication initiates at the G1-to-S transition in mammalian cells and is completed during the S and G2 phases. The localization of a number of protein kinases to the centrosome has revealed the importance of protein phosphorylation in controlling the centriole duplication cycle. Here we show that the human Polo-like kinase 2 (Plk2) is activated near the G1-to-S transition of the cell cycle. Endogenous and overexpressed HA-Plk2 localize with centrosomes, and this interaction is independent of Plk2 kinase activity. In contrast, the kinase activity of Plk2 is required for centriole duplication. Overexpression of a kinase-deficient mutant under S-phase arrest blocks centriole duplication. Downregulation of endogenous Plk2 with small hairpin RNAs interferes with the ability to reduplicate centrioles. Furthermore, centrioles failed to duplicate during the cell cycle of human fibroblasts and U2OS cells after overexpression of a Plk2 dominant-negative mutant. These results show that Plk2 is a physiological centrosomal protein and that its kinase activity is likely to be required for centriole duplication near the G1-to-S phase transition.